Expression of a retinoic acid response element-hsplacZ transgene defines specific domains of transcriptional activity during mouse embryogenesis.
Treatment with retinoic acid (RA) is known to produce complex teratogenic effects in vertebrates, and its presence in the developing embryo as an endogenous substance has led to the suggestion that RA might be a natural morphogenetic agent. Although our understanding of the molecular mechanism of RA action has improved considerably with the identification of nuclear receptors for RA (RARs) and RA-responsive genes, the exact relationship between the proposed morphogenetic activity of RA and its teratogenic effects remains to be characterized. Here, we show that a RA response element (RARE) present in the RAR beta gene can direct specific spatial and temporal expression of an hsplacZ transgene during mouse embryogenesis. In the early embryo, the transgene is expressed in a specific anterior-posterior domain that is completely obliterated by treatment of pregnant mice with teratogenic doses of RA. The expression of the transgene becomes more restricted as organogenesis progresses and mimics closely the reported expression of the RAR beta gene. These results suggest that, in vivo, some of the morphogenetic effects of RA could be mediated through localized transcriptional activity controlled by the various RARs. The specific pattern of expression of the RAREhsplacZ transgene does not correlate with the proposed sites of action of RA as defined by its teratogenic effects but does support a role for RA in early anterior-posterior patterning along the body axis.